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(57) ABSTRACT 

A motorcycle having high durability and a large space below 
a seat includes an internal space at least a portion of which is 
located between an engine unit and a seat provided in a cover 
member. The engine unit is pivotally suspended on a body 
frame. A center axis of a cylinder extends obliquely upward 
from a crankcase and forwardly. Oil reservoirs are provided in 
a bottom of a crank chamber and a bottom of a portion of a 
transmission chamber located in a front portion of a transmis 
sion case, respectively. The oil reservoirs are communicated 
with each other by a communication path. A bottom surface 
of the transmission chamber in the portion in which portion 
the oil reservoir is provided is located downward of the bot 
tom surface of the portion rearward of the oil reservoir of the 
transmission chamber. 
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FIG. 8 
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FIG. 9 
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TWO-WHEELED MOTORVEHICLE 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention relates to a motorcycle. More 
specifically, the present invention relates to a motorcycle 
including an engine unit lubricated with oil. 
0003 2. Description of the Related Art 
0004. There are conventionally proposed motorcycles 
each using a belt drive continuously variable automatic trans 
mission. With the motorcycle using the belt drive continu 
ously variable automatic transmission, there is no need to 
perform transmission operation, thus facilitating steering. 
Therefore, motorcycles each using the belt drive continu 
ously variable automatic transmission are widely and com 
monly used. 
0005 Meanwhile, in the belt drive continuously variable 
automatic transmission, it is necessary to coolabelt in order 
to inhibit deterioration of the belt. Therefore, a cooling air 
introduction port for introducing cooling air is normally pro 
vided in a transmission chamber. 
0006. However, if the cooling air is to be introduced into 
the transmission chamber, foreign matter is disadvanta 
geously mixed into the transmission chamber along with the 
cooling air. In view of this problem, Japanese Patent Appli 
cation Laid-Open No. 10-299873, for example, proposes 
forming a cooling air introduction port 503 on an inner cover 
502 arranged below a seat 501 and connecting the cooling air 
introduction port 503 to a transmission chamber 504 with a 
hose 505 as shown in FIG. 13. Thus, arranging the cooling air 
introduction port 503 in a space surrounded by the seat 501 
and the inner cover 502 effectively inhibits the foreign matter 
from being mixed into the transmission chamber 504 is effec 
tively suppressed. 
0007. However, a motorcycle 500 disclosed in the Japa 
nese Patent Application Laid-Open No. 10-2998.73 requires 
the hose 505 to be arranged below the seat 501. Therefore, it 
is disadvantageously difficult to increase the size of a storage 
space 506 provided below the seat 501. 
0008 For example, it may be considered to not provide the 
hose 505 in order to secure a large storage space. However, in 
that case, a position at which the cooling air introduction port 
is formed is lowered. This possibly causes foreign matter to 
be mixed into the transmission chamber. This possibly dete 
riorates durability of the transmission. 

SUMMARY OF THE INVENTION 

0009. In view of the above-described problems, preferred 
embodiments of the present invention provide a motorcycle 
having high durability and a large space below a seat. 
0010. A motorcycle according to a preferred embodiment 
of the present invention includes a body frame, an engine unit, 
a driving wheel, a seat, and a cover member. The engine unit 
is pivotally suspended on the body frame. The engine unit 
includes an engine and a stepped automatic transmission. The 
driving wheel is driven by the engine unit. The seat is attached 
to the body frame so that at least a portion of the seat is located 
above the engine unit. The cover member is attached to the 
body frame and at least a portion of the cover member defines 
and forms an internal space located between the seat and the 
engine unit. 
0.011 The engine includes a crankcase, a crankshaft, and a 
cylinder body. A crank chamber is defined and formed in the 
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crankcase. The crankshaft is housed in the crank chamber. 
The cylinder body is connected to the crankcase. A cylinder is 
provided in the cylinder body. A center axis of the cylinder 
extends obliquely upward from the crankcase and forwardly. 
0012. The stepped automatic transmission includes a 
transmission case, an input shaft, an output shaft, and a gear 
pair. The transmission case is arranged so that a front portion 
of the transmission case is adjacent to the crankcase in a 
vehicle width direction. A transmission chamber is defined 
and formed in the transmission case. The input shaft is 
arranged in the transmission chamber. Rotation of the crank 
shaft is transmitted to the input shaft. The output shaft is 
arranged rearward of the input shaft in the transmission cham 
ber. The driving wheel is attached to the output shaft. A 
plurality of gear pairs are arranged in the transmission cham 
ber. The plurality of gear pairs transmit input shaft-side rota 
tion to an output shaft side. The plurality of gear pairs differ 
in a reduction ratio from one another. 
0013 An oil reservoir is provided in each of a bottom of 
the crank chamber and a bottom of a portion of the transmis 
sion chamber located in the front portion of the transmission 
case. Oil Supplied to each sliding unit of the engine and to the 
plurality of gear pairs is stored in the oil reservoir. A commu 
nication path is provided in the crankcase and the transmis 
sion case. The communication path communicates the oil 
reservoir provided in the crankcase with the oil reservoir 
provided in the transmission case. A bottom Surface of the 
transmission chamber in the portion in which portion the oil 
reservoir is defined is located downward of the bottom surface 
of the transmission chamber in a portion rearward of the oil 
reservoir. 
0014. According to various preferred embodiments of the 
present invention, a motorcycle having high durability and a 
large space below a seat can be provided. 
0015 The above and other elements, features, steps, char 
acteristics and advantages of the present invention will 
become more apparent from the following detailed descrip 
tion of the preferred embodiments with reference to the 
attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0016 FIG. 1 is a left side view of a motorcycle according 
to a first preferred embodiment of the present invention. 
0017 FIG. 2 is a left side view of the motorcycle according 
to the first preferred embodiment of the present invention. 
(0018 FIG. 3 is a view taken along II-II of FIG. 2. 
0019 FIG. 4 is a cross-sectional view of an engine unit. 
0020 FIG. 5 is a schematic left side view representing an 
arrangement of shafts of the engine unit. 
0021 FIG. 6 is a pattern diagram representing a configu 
ration of the engine unit. 
0022 FIG. 7 is a conceptual view representing an oil cir 
cuit. 
0023 FIG. 8 is a pattern diagram for explaining a power 
transmission path during a first speed of a transmission. 
0024 FIG. 9 is a pattern diagram for explaining a power 
transmission path during a second speed of the transmission. 
0025 FIG. 10 is a pattern diagram for explaining a power 
transmission path during a third speed of the transmission. 
0026 FIG. 11 is a pattern diagram for explaining a power 
transmission path during a fourth speed of the transmission. 
0027 FIG. 12 is a pattern diagram representing a configu 
ration of an engine unit according to a second preferred 
embodiment of the present invention. 



US 2011/O127099 A1 

0028 FIG. 13 is a side view representing part of a motor 
cycle disclosed in Japanese Patent Application Laid-Open 
No. 10-2998.73. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Preferred Embodiment 

0029 Preferred embodiments of the present invention will 
be described hereinafter while referring to a motorcycle 1 
shown in FIG. 1 as an example. However, a motorcycle 
according to the present invention is not limited to a specific 
type as long as the motorcycle includes a unit Swing type 
engine. The motorcycle according to various preferred 
embodiments of the present invention may be, for example, a 
moped or a Scooter. 
0030 Referring to FIGS. 1 and 2, a schematic configura 
tion of the motorcycle 1 according to the first preferred 
embodiment of the present invention will first be described. 
Front/rear and left-right directions refer to directions viewed 
by a rider sitting on a seat 14 of the motorcycle 1, respectively. 
0031. As shown in FIG. 2, the motorcycle 1 includes a 
body frame 10. The body frame 10 includes a head pipe 10b. 
In a front portion of a vehicle, the head pipe 10b extends 
slightly obliquely forward in a downward direction. A steer 
ing shaft, not shown, is rotatably inserted into the head pipe 
10b. A handlebar 12 is provided in an upper end portion of the 
steering shaft. On the other hand, a front fork 15 is connected 
to a lower end portion of the steering shaft. A front wheel 16 
serving as a driven wheel is rotatably attached to a lower end 
portion of the front fork 15. 
0032. A body cover 13 is attached to the body frame 10. A 
portion of the body frame 10 is covered with this body cover 
13. As shown in FIG. 1, the body cover 13 includes a front 
cowl 13a, a leg shield 13b and side cowls 13c. The front cowl 
13a covers up a front side of the body frame 10. The leg shield 
13.b covers up a rear side of the head pipe 10b shown in FIG. 
2. The side cowls 13c cover up both sides of the body frame 
10, respectively. A footstep 17 on which the rider's foot is 
placed is arranged laterally to the side cowls 13c, respectively. 
Further, a side stand 23 is attached to the body frame 10 
Substantially at an approximate center of the vehicle. 
0033. An engine unit 20 is provided in the motorcycle 1. A 
rear wheel 18 serving as a driving wheel is attached to an 
output shaft 33 of the engine unit 20. 
0034. The engine unit 20 is a unit swing type engine unit. 
The engine unit 20 is pivotally suspended on the body frame 
10. Specifically, a pivot shaft 25 extending in the vehicle 
width direction is attached to the body frame 10. On the other 
hand, as shown in FIG. 5, the engine unit 20 includes a casing 
28. An engine bracket 21 serving as an attachment unit is 
provided in a lower portion of a front side of the casing 28. 
Specifically, the engine bracket 21 is provided in a crankcase 
32 constituting a portion of the casing 28. An attachment hole 
21a to which the pivot shaft 25 is fixed is provided in this 
engine bracket 21. The pivot shaft 25 is inserted into the 
attachment hole 21a. The engine unit 20 is thereby pivotally 
attached to the body frame 10. 
0035. This engine bracket 21 is located forward of a shaft 
center C1 of an input shaft 52 of a stepped automatic trans 
mission 31 to be described later. Furthermore, this engine 
bracket 21 is located downward of the shaft center C1 of the 
input shaft 52 and downward of a cylinder body 37. 
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0036. In a side view, a center C0 of the attachment hole 
21a is located downward of the shaft center C1 of the input 
shaft 52. In the present specification, “a center of an attach 
ment unit in a side view' refers to the center of the attachment 
hole in the side view. 
0037. As shown in FIG. 1, a cushion unit 22 is attached 
between the engine unit 20 and the body frame 10. This 
cushion unit 22 inhibits the engine unit 20 from Swinging. 
0038. As shown in FIG. 2, the seat 14 is arranged above the 
engine unit 20. A front end of the seat 14 and a frontend of the 
engine unit 20 are located at Substantially the same position in 
the front/rear direction, that is, the engine unit 20 is arranged 
rearward of the front end of the seat 14. A front end portion of 
the seat 14 is rotatably attached to a shaft 10a of the body 
frame 10. 
0039. As shown in FIGS. 2 and 3, a cover member 11 
attached to the body frame 11 is arranged between the seat 14 
and the engine unit 20. A storage space 11a serving as an 
internal space located between the seat 14 and the engine unit 
20 is defined and formed in the cover member 11. In the 
present preferred embodiment, the storage space 11a serving 
as the internal space is a storage space in which the rider 
houses a helmet, a load and the like. The storage space 11a 
opens upward. An upper portion of the storage space 11a is 
covered with the seat 14. The storage space 11a is freely 
opened and closed by the rider's rotating the seat 14. 
0040. Referring to FIGS. 2 and 4 to 7, a configuration of 
the engine unit 20 will next be described. As shown in FIG.4, 
the engine unit 20 includes an engine 30 and the stepped 
automatic transmission 31. 
0041. The engine 30 includes the crankcase32. The crank 
case 32 constitutes the casing 28 along with a transmission 
case 50 to be described later. 
0042. As shown in FIG. 3, the crankcase 32 includes a 
right casing unit 32a and a left casing unit 32b. The right 
casing unit 32a and the left casing unit 32b abut against each 
other in the vehicle width direction. 
0043. A crank chamber 35 is provided in the crankcase32. 
A crankshaft 34 extending in the vehicle width direction is 
housed in the crank chamber 35. As shown in FIG. 4, a 
connecting rod 36 is connected to the crankshaft 34 by a 
crankpin 29. As shown in FIG. 2, a piston 39 is attached to a 
tip end of the connecting rod 36. 
0044) The cylinder body 37 is connected to a front side 
portion of the crankcase 32. The cylinder body 37 extends 
slightly obliquely upward from the crankcase 32 ahead. A 
cylinder head 42 is connected to a tip end portion of the 
cylinder body 37. As shown in FIGS. 2, 4 and 6, a cylinder 38 
in which the piston 39 is housed is defined and formed in the 
cylinder body 37. 
0045. As shown in FIG. 2, in the side view, a center axis 
38a of the cylinder 38 is inclined with respect to a plane P 
passing through the shaft center C1 of the input shaft 52 and 
a shaft center C7 of the output shaft 33 of the stepped auto 
matic transmission 31 to be described later. Specifically, in a 
state in which the motorcycle 1 stands still, the plane P is 
substantially horizontal whereas the center axis 38a extends 
slightly obliquely upward and forwardly. 
0046. As shown in FIG. 4, the transmission case 50 is 
provided at the left portion of the crankcase 32. Specifically, 
the transmission case 50 is arranged so that a front side 
portion 50c of the transmission case 50 abuts the crankcase32 
in the vehicle width direction. A portion 50d of the transmis 
sion case 50 located rearward of the front side portion 50c 
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thereof is located rearward of the crankcase 32 in the front/ 
rear direction. The rear side portion 50d is located on the left 
of the rear wheel 18. 
0047. The transmission case 50 includes a right casing unit 
50a and a left casing unit 50b. The right casing unit 50a and 
the left casing unit 32b abut against each other in the vehicle 
width direction. The right casing unit 50a and the left casing 
unit 32b define and form a transmission chamber 51. 
0048. In the present preferred embodiment, the right cas 
ing unit 50a and the left casing unit 32b of the crankcase 32 
preferably are constituted by a common member, e.g., a 
single unitary member. However, the present invention is not 
limited to this constitution. Alternatively, the right casing unit 
50a and the left casing unit 32b may be constituted by differ 
ent members, respectively. 
0049. The stepped automatic transmission 31 is arranged 
in the transmission chamber 51. The stepped automatic trans 
mission 31 preferably is a four gear speed stepped automatic 
transmission. Specifically, the stepped automatic transmis 
sion 31 preferably is a so-called gear train type stepped auto 
matic transmission powered from the input shaft 52 to the 
output shaft 33 via a plurality of transmission gear pairs. 
0050. In the present preferred embodiment, the input shaft 
52 of the stepped automatic transmission 31 and the crank 
shaft 34 are preferably constituted by the same rotating shaft. 
However, the present invention is not limited to this consti 
tution. For example, the input shaft 52 and the crankshaft 34 
may be constituted by different rotating shafts, respectively. 
In that case, the input shaft 52 and the crankshaft 34 may be 
either arranged coaxially or arranged on different axes, for 
example. 
0051. The stepped automatic transmission 31 includes a 

first rotating shaft 53, a second rotating shaft 54, a third 
rotating shaft 64, a fourth rotating shaft 40 and a fifth rotating 
shaft 41, that is, preferably five rotating shafts in all on a 
power transmission path between the input shaft 52 and the 
output shaft 33. The input shaft 52, the first rotating shaft 53, 
the second rotating shaft 54, the third rotating shaft 64, the 
fourth rotating shaft 40, the fifth rotating shaft 41 and the 
output shaft 33 are arranged substantially in parallel to one 
another. 

0052. As shown in FIG. 5, a shaft center C2 of the first 
rotating shaft 53 is located rearward of the shaft center C1 of 
the input shaft 52. Further, the shaft center C2 of the first 
rotating shaft 53 is located downward of the shaft enter C1 of 
the input shaft 52. The shaft center C2 of the first rotating 
shaft 53 is located slightly downward of the plane Pincluding 
the shaft centerC1 of the input shaft 52 and the shaft center C7 
of the output shaft 33. 
0053 A shaft center C3 of the second rotating shaft 54 is 
located rearward of each of the shaft center C1 of the input 
shaft 52 and the shaft center C2 of the first rotating shaft 53. 
The shaft center C3 of the second rotating shaft 54 is located 
upward of each of the shaft center C1 of the input shaft 52 and 
the shaft center C2 of the first rotating shaft 53. The shaft 
center C3 of the second rotating shaft 54 is located upward of 
the plane P. 
0054. A shaft center C4 of the third rotating shaft 64 is 
located rearward of each of the shaft center C1 of the input 
shaft 52, the shaft center C2 of the first rotating shaft 53 and 
the shaft center C3 of the second rotating shaft 54. The shaft 
center C4 of the third rotating shaft 64 is located slightly 
upward of each of the shaft center C1 of the input shaft 52 and 
the shaft center C2 of the first rotating shaft 53. The shaft 

Jun. 2, 2011 

center C4 of the third rotating shaft 64 is located downward of 
the shaft center C3 of the second rotating shaft 54. The shaft 
center C4 of the third rotating shaft 64 is located upward of 
the plane P. 
0055. A shaft center C5 of the fourth rotating shaft 40 is 
located rearward of the shaft center C1 of each of the input 
shaft 52, the shaft center C2 of the first rotating shaft 53, the 
shaft center C3 of the second rotating shaft 54 and the shaft 
center C4 of the third rotating shaft 64. The shaft center C5 of 
the fourth rotating shaft 40 is located slightly upward of each 
of the shaft centerC1 of the input shaft 52 and the shaft center 
C2 of the first rotating shaft 53. The shaft center C5 of the 
fourth rotating shaft 40 is located downward of the shaft 
center C3 of the second rotating shaft 54. The shaft center C5 
of the fourth rotating shaft 40 is located substantially at the 
same height as that of the shaft center C4 of the third rotating 
shaft 64. The shaft center C5 of the fourth rotating shaft 40 is 
located upward of the plane P. 
0056. A shaft center C6 of the fifth rotating shaft 41 is 
located rearward of each of the shaft center C1 of the input 
shaft 52, the shaft center C2 of the first rotating shaft 53, the 
shaft center C3 of the second rotating shaft 54, the shaft center 
C4 of the third rotating shaft 64 and the shaft center C5 of the 
fourth rotating shaft 40. The shaft center C6 of the fifth 
rotating shaft 41 is located slightly upward of each of the shaft 
center C1 of the input shaft 52 and the shaft center C2 of the 
first rotating shaft 53. The shaft center C6 of the fifth rotating 
shaft 41 is located downward of the shaft center C3 of the 
second rotating shaft 54, the shaft center C4 of the third 
rotating shaft 64 and the shaft center C5 of the fourth rotating 
shaft 40. The shaft center C6 of the fifth rotating shaft 41 is 
located upward of the plane P. 
0057 FIG. 6 shows a gear configuration of the stepped 
automatic transmission 31. It is to be noted that FIG. 6 typi 
cally shows the gear configuration of the stepped automatic 
transmission31. Therefore, sizes of gears and clutches shown 
in FIG. 6 differ from actual sizes thereof. 
0.058 As shown in FIGS. 6 and 4, an upstream clutch 
group 81 is provided with the input shaft 52. The upstream 
clutch group 81 includes a first clutch 55 and a third clutch 59. 
The first clutch 55 is arranged rightward of the third clutch 59. 
0059 Each of the first clutch 55 and the third clutch 59 is 
preferably constituted by a centrifugal clutch. However, the 
present invention is not limited to this constitution. Alterna 
tively, the first clutch 55 and the third clutch 59 may be 
clutches other than the centrifugal clutches. For example, the 
first clutch 55 and the third clutch 59 may be hydraulic 
clutches. However, it is preferable that the first clutch 55 is a 
centrifugal clutch in this preferred embodiment of the present 
invention. 
0060 Specifically, in the present preferred embodiment, 
each of the first clutch 55 and the third clutch 59 is preferably 
constituted by a drum centrifugal clutch. However, each of 
the first clutch 55 and the third clutch 59 may be constituted 
by a multi-plate clutch, respectively. 
0061. The first clutch 55 includes an inner clutch member 
56 serving as an input-side clutch member and an outer clutch 
member 57 serving as an output-side clutch member. The 
inner clutch member 56 is arranged to be non-rotatable with 
respect to the input shaft 52. Therefore, the inner clutch 
member 56 rotates along with the input shaft 52. On the other 
hand, the outer clutch member 57 is rotatable with respect to 
the input shaft 52. If a rotating speed of the input shaft 52 
becomes higher than a predetermined rotating speed, a cen 
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trifugal force acting on the inner clutch member 56 causes the 
inner clutch member 56 to contact with the outer clutch mem 
ber 57. The first clutch 55 is thereby engaged. On the other 
hand, if the rotating speed of the input shaft 52 becomes lower 
than the predetermined rotating speed while the input shaft 52 
is rotating with the inner clutch member 56 connected to the 
outer clutch member 57, then the centrifugal force acting on 
the inner clutch member 56 weakens and the inner clutch 
member 56 separates from the outer clutch member 57. The 
first clutch 55 is thereby disengaged. 
0062. A first gear 58 is provided with the outer clutch 
member 57 of the first clutch 55 to be non-rotatable with 
respect to the outer clutch member 57. The first gear 58 rotates 
along with the outer clutch member 57 of the first clutch 55. 
On the other hand, a second gear 63 is provided with the first 
rotating shaft 53. The second gear 63 is geared with the first 
gear 58. The first gear 58 and the second gear 63 constitute a 
first transmission gear pair 86. In the present preferred 
embodiment, the first transmission gear pair 86 constitutes a 
first gear speed transmission gear pair. 
0063. The second gear 63 is a so-called one-way gear. 
Specifically, the second gear 63 transmits rotation of the first 
gear 58 to the first rotating shaft 53. However, the second gear 
63 does not transmit the rotation of the first rotating shaft 53 
to the input shaft 52. Specifically, the second gear 63 also 
serves as a one-way rotation transmission mechanism 96. 
0064. The third clutch 59 includes an inner clutch member 
60 serving as an output-side clutch member and an outer 
clutch member 61 serving as an input-side clutch member. 
0065. A ninth gear 62 is provided with the inner clutch 
member 60 serving as the output-side clutch member of the 
third clutch 59. The ninth gear 62 rotates along with the inner 
clutch member 60. On the other hand, a tenth gear 65 is 
provided with the first rotating shaft 53. The tenth gear 65 is 
geared with the ninth gear 62. The tenth gear 65 and the ninth 
gear 62 constitute a third transmission gear pair 83. The third 
transmission gear pair 83 has a different gear ratio from that 
of the first transmission gear pair 86. Specifically, the third 
transmission gearpair 83 has a lower gearratio than that of the 
first transmission gear pair 86. The third transmission gear 
pair 83 constitutes a second gear speed transmission gear pair. 
0.066. As stated above, the inner clutch member 60 is 
arranged to be non-rotatable with respect to the ninth gear 62. 
When the input shaft 52 rotates, the rotation thereof is trans 
mitted to the inner clutch member 60 via the first transmission 
gear pair 86, the first rotating shaft 53, and the third transmis 
sion gear pair 83. The inner clutch member 60 thus rotates 
along with the rotation of the input shaft 52. The outer clutch 
member 61 is rotatable with respect to the input shaft 52. If the 
rotating speed of the input shaft 52 becomes higher than the 
predetermined rotating speed, a centrifugal force acting on 
the inner clutch member 60 causes the inner clutch member 
60 to contact with the outer clutch member 61. The third 
clutch 59 is thereby engaged. On the other hand, if the rotating 
speed of the input shaft 52 becomes lower than the predeter 
mined rotating speed while the input shaft 52 is rotating with 
the inner clutch member 60 connected to the outer clutch 
member 61, then the centrifugal force acting on the inner 
clutch member 60 weakens and the inner clutch member 60 
separates from the outer clutch member 61. The third clutch 
59 is thereby disengaged. 
0067. In the present preferred embodiment, the outer 
clutch members 57 and 61 are preferably constituted by a 
same member. However, the present invention is not limited 
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to this constitution. The outer clutch members 57 and 61 may 
be constituted by different members, respectively. 
0068. The rotating speed of the input shaft 52 when the 

first clutch 55 is engaged differs from that of the input shaft 52 
when the third clutch 59 is engaged. Specifically, the rotating 
speed of the input shaft 52 when the first clutch 55 is engaged 
is lowerthan that of the input shaft 52 when the third clutch 59 
is engaged. More specifically, the first clutch 55 is engaged 
when the rotating speed of the input shaft 52 is equal to or 
higher than a first rotating speed. On the other hand, the first 
clutch 55 is disengaged when the rotating speed of the input 
shaft 52 is lower than the first rotating speed. The third clutch 
59 is engaged when the rotating speed of the input shaft 52 is 
equal to or higher than a second rotating speed higher than the 
first rotating speed. The third clutch 59 is disengaged when 
the rotating speed of the input shaft 52 is lower than the 
second rotating speed. 
0069. As shown in FIG.4, the first clutch 55 and the third 
clutch 59 are located between the first transmission gear pair 
86 and the third transmission gear pair 83 in the vehicle width 
direction. 
0070. In the present preferred embodiment, the tenth gear 
65 also functions as a third gear 87. A fourth gear 75 is 
provided with the second rotating shaft 54 to be non-rotatable 
with respect to the second rotating shaft 54. The fourth gear 
75 rotates along with the second rotating shaft 54. The third 
gear 87 also functioning as the tenth gear 65 is geared with the 
fourth gear 75. The third gear 87 also functioning as the tenth 
gear 65 and the fourth gear 75 constitutes a first transfer gear 
pair 84. This first transfer gear pair 84, the first transmission 
gear pair 86 and the third transmission gear pair 83 constitute 
a first power transmission mechanism 26. The first power 
transmission mechanism 26 transmits rotation of the input 
shaft 52 to the second rotating shaft 54. 
0071. A fifth gear 74 is provided with the second rotating 
shaft 54 to be non-rotatable with respect to the second rotating 
shaft 54. The fifth gear 74 rotates along with the second 
rotating shaft 54. On the other hand, a sixth gear 78 is pro 
vided with the third rotating shaft 64 to be non-rotatable with 
respect to the third rotating shaft 64. The third rotating shaft 
64 rotates along with the sixth gear 78. The fifth gear 74 is 
geared with the sixth gear 78. The fifth gear 74 and the sixth 
gear 78 constitute a second transfer gear pair 85 serving as a 
first gear pair. 
0072 The sixth gear 78 preferably is a so-called one-way 
gear. Specifically, the sixth gear 78 transmits the rotation of 
the second rotating shaft 54 to the third rotating shaft 64. 
However, the sixth gear 78 does not transmit rotation of the 
third rotating shaft 64 to the second rotating shaft 54. Spe 
cifically, the sixth gear 78 includes a one-way rotation trans 
mission mechanism 93. 
(0073. However, the sixth gear 78 is not essentially the 
so-called one-way gear according to the present invention. 
For example, the sixth gear 78 may be an ordinary gear and 
the fifth gear 74 may be a so-called one-way gear. In other 
words, the fifth gear 74 may also serve as the one-way rotation 
transmission mechanism. Specifically, the fifth gear 74 may 
be configured to transmit the rotation of the second rotating 
shaft 54 to the sixth gear 78 and not to transmit the rotation of 
the sixth gear 78 to the second rotating shaft 54. 
0074. A downstream clutch group 82 is provided with the 
second rotating shaft 54. The downstream clutch group 82 is 
located rearward of the upstream clutch group 81. The down 
stream clutch group 82 and the upstream clutch group 81 are 
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arranged at positions overlapping with each other at least 
partially in an axial direction of the input shaft 52. More 
specifically, the downstream clutch group 82 and the 
upstream clutch group 81 are arranged at positions Substan 
tially overlapping with each other in the vehicle width direc 
tion. 

0075. Further, as shown in FIG. 5, a front end 70b of a 
second clutch 70 is located forward of a rear end 55a of the 
first clutch 55 in a direction perpendicular or substantially 
perpendicular to the shaft center of the input shaft 52 on the 
plane including the shaft center of the input shaft 52 and the 
shaft center of the output shaft 33 if the motorcycle 1 is 
viewed from a direction of the shaft center of the input shaft 
52. In various preferred embodiments of the present inven 
tion, when the motorcycle 1 is viewed from the shaft center of 
the input shaft 52 while the motorcycle 1 stands still, a front 
end of the downstream clutch group 82 is located forward of 
a rear end of the upstream clutch group 81. 
0076. As shown in FIG. 6, the downstream clutch group 82 
includes the second clutch 70 and a fourth clutch 66. The 
fourth clutch 66 is arranged rightward of the second clutch 70. 
The first clutch 55 and the fourth clutch 66 are arranged to 
overlap with each other at least partially in the vehicle width 
direction. Furthermore, the third clutch 59 and the second 
clutch 70 are arranged to overlap with each other at least 
partially in the vehicle width direction. Specifically, the first 
clutch 55 and the fourth clutch 66 are arranged to substan 
tially overlap with each other in the vehicle width direction. 
Further, the third clutch 59 and the second clutch 70 are 
arranged to substantially overlap with each other in the 
vehicle width direction. 

0077. Each of the second clutch 70 and the fourth clutch 66 
is preferably constituted by a so-called hydraulic clutch, 
respectively. Specifically, in the present preferred embodi 
ment, the second clutch 70 and the fourth clutch 66 are pref 
erably constituted by multi-plate hydraulic clutches. How 
ever, the present invention is not limited to this constitution. 
The fourth clutch 66 and the second clutch 70 may be clutches 
other than the hydraulic clutches. For example, the fourth 
clutch 66 and the second clutch 70 may be centrifugal 
clutches. However, it is preferable that the fourth clutch 66 
and the second clutch 70 are hydraulic clutches, respectively. 
0078. A rotating speed of the second rotating shaft 54 
when the second clutch 70 is engaged differs from that of the 
second rotating shaft 54 when the fourth clutch 66 is engaged. 
Specifically, in the present preferred embodiment, the rotat 
ing speed of the second rotating shaft 54 when the second 
clutch 70 is engaged is lower than that of the second rotating 
shaft 54 when the fourth clutch 66 is engaged. 
0079. The second clutch 70 includes an inner clutch mem 
ber 71 serving as an input-side clutch member and an outer 
clutch member 72 serving as an output-side clutch member. 
The inner clutch member 71 is provided non-rotatably with 
respect to the second rotating shaft 54. Therefore, the inner 
clutch member 71 rotates along with rotation of the second 
rotating shaft 54. On the other hand, the outer clutch member 
72 is rotatable with respect to the second rotating shaft 54. 
When the second rotating shaft 54 rotates while the second 
clutch 70 is disengaged, the inner clutch member 71 rotates 
along with the second rotating shaft 54 but the outer clutch 
member 72 does not rotate along with the second rotating 
shaft 54. While the second clutch 70 is engaged, both the inner 
clutch member 71 and the outer clutch member 72 rotate 
along with the second rotating shaft 54. 
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0080 A seventh gear 73 is attached to the outer clutch 
member 72 serving as the output-side clutch member of the 
second clutch 70. The seventh gear 73 rotates along with the 
outer clutch member 72. On the other hand, an eighth gear 77 
is provided with the third rotating shaft 64 to be non-rotatable 
with respect to the third rotating shaft 64. The eighth gear 77 
rotates along with the third rotating shaft 64. The seventh gear 
73 is geared with the eighth gear 77. Therefore, rotation of the 
outer clutch member 72 is transmitted to the third rotating 
shaft 64 via the seventh gear 73 and the eighth gear 77. 
I0081. The seventh gear 73 and the eighth gear 77 consti 
tute a second transmission gear pair 91 serving as a second 
gear pair. The second transmission gear pair 91 has a gear 
ratio different from a gear ratio of the first transmission gear 
pair 86, that of the third transmission gear pair 83, and that of 
a fourth transmission gear pair 90. 
0082. The fourth clutch 66 includes an inner clutch mem 
ber 67 serving as an input-side clutch member and an outer 
clutch member 68 serving as an output-side clutch member. 
The inner clutch member 67 is arranged to be non-rotatable 
with respect to the second rotating shaft 54. Therefore, the 
inner clutch member 67 rotates along with the rotation of the 
second rotating shaft 54. On the other hand, the outer clutch 
member 68 is rotatable with respect to the second rotating 
shaft 54. When the second rotating shaft 54 rotates while the 
fourth clutch 66 is disengaged, the inner clutch member 67 
rotates along with the second rotating shaft 54 but the outer 
clutch member 68 does not rotate along with the second 
rotating shaft 54. While the fourth clutch 66 is engaged, both 
the inner clutch member 67 and the outer clutch member 68 
rotate along with the second rotating shaft 54. 
I0083. An eleventh gear 69 is attached to the outer clutch 
member 68 serving as the output-side clutch member of the 
fourth clutch 66. The eleventh gear 69 rotates along with the 
outer clutch member 68. On the other hand, a twelfth gear 76 
is provided with the third rotating shaft 64 to be non-rotatable 
with respect to the third rotating shaft 64. The twelfth gear 76 
rotates along with the third rotating shaft 64. The eleventh 
gear 69 is geared with the twelfth gear 76. Therefore, rotation 
of the outer clutch member 68 is transmitted to the third 
rotating shaft 64 via the eleventh gear 69 and the twelfth gear 
76. 

I0084. The twelfth gear 76 and the eleventh gear 69 con 
stitute the fourth transmission gear pair 90. The fourth trans 
mission gear pair 90 has the gear ratio different from the gear 
ratio of the first transmission gear pair 86 and that of the third 
transmission gear pair 83. 
I0085. A thirteenth gear 79 is provided with the third rotat 
ing shaft 64 to be non-rotatable with respect to the third 
rotating shaft 64. The thirteenth gear 79 rotates along with the 
third rotating shaft 64. On the other hand, a fourteenth gear 80 
is provided with the fourth rotating shaft 40 to be non-rotat 
able with respect to the fourth rotating shaft 40. This four 
teenth gear 80 and the thirteenth gear 79 constitute a third 
transfer gear pair 98. 
I0086. Furthermore, a fifteenth gear 115 is provided with 
the fourth rotating shaft 40 to be non-rotatable with respect to 
the fourth rotating shaft 40. The fifteenth gear 115 is geared 
with a seventeenth gear 117 non-rotatably provided with the 
output shaft 33 via a sixteenth gear 116 non-rotatably pro 
vided with the fifth rotating shaft 41. A fourth transfer gear 
pair 120 constituted by the fifteenth gear 115, the sixteenth 
gear 116, and the seventeenth gear 117 transmits rotation of 
the fourth rotating shaft 40 to the output shaft 33. The fourth 
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transfer gear pair 120, the fourth transmission gear pair 90, 
the second transmission gear pair 91, the third transfer gear 
pair 98 and the second transfer gear pair 85 constitute a 
second powertransmission mechanism 27. The second power 
transmission mechanism 27 transmits the rotation of the sec 
ond rotating shaft 54 to the output shaft 33. 
I0087. As shown in FIG.3, an oil reservoir 99 is provided in 
the engine unit 20. The oil reservoir 99 stores oil. The oil 
stored in the oil reservoir 99 is supplied to sliding units of the 
engine 30 and the gear pairs 83 to 86, 90,91 and 96 and the 
second and fourth clutches 70 and 66 of the stepped automatic 
transmission 31. 
0088. The oil reservoir 99 includes a first oil reservoir 99a 
located on a bottom of the crank chamber 35 and a second oil 
reservoir 99b located on a bottom of the transmission cham 
ber 51. The first oil reservoir 99a and the Second oil reservoir 
99b communicate with each other by a communication hole 
24 serving as a communication path defined and formed in the 
left casing unit 32b constituted by a common member to the 
right casing unit 50a. 
0089. As shown in FIG. 5, the second oil reservoir 99b is 
located in the front side portion 50c of the transmission case 
50. The Second oil reservoir 99 b is not defined or formed in 
the rear side portion 50d of the transmission case 50. A 
bottom surface of the transmission chamber 51 in the front 
side portion 50c on which the second oil reservoir 99b is 
defined and formed is located downward of the bottom sur 
face of the transmission chamber 51 in the rear side portion 
50d in which the Second oil reservoir 99b is not defined or 
formed. 
0090. As shown in FIG. 7, a strainer 141 is dipped in the oil 
reservoir 99. The strainer 141 is connected to an oil pump 140. 
In the present preferred embodiment, the one oil pump 140 
preferably supplies the oil to the sliding units of the engine 30 
and to the gear pairs 83 to 86,90.91 and 96 and the second and 
fourth clutches 70 and 66 of the stepped automatic transmis 
sion 31. 
0091. A first oil path 144 is connected to the oil pump 140. 
An oil cleaner 142 and a relief valve 147 are provided halfway 
along the first oil path 144. The oil cleaner 142 purifies sucked 
oil. Further, the relief valve 147 prevents an internal pressure 
of the first oil path 144 from exceeding a predetermined 
pressure. 
0092. The first oil path 144 is connected to the crankshaft 
34 and the cylinder head 42. The oil from the oil pump 140 is 
supplied to the respective sliding units of the engine 30 in the 
crankshaft 34 and the cylinder head 42 via the first oil path 
144. 

0093. The first oil path 144 is connected to a second oil 
path 145 and a third oil path 146. The second oil path 145 is 
connected to a working chamber 137 of the second clutch 70. 
The third oil path 146 is connected to a working chamber 133 
of the fourth clutch 66. Therefore, the oil is supplied to the 
second and fourth clutches 70 and 66 via the second and third 
oil paths 145 and 146, respectively. 
0094. A hydraulic pressure switch valve 143 is provided 
between the first oil path 144 and the second and third oil 
paths 145 and 146. This hydraulic pressure switch valve 143 
connects or disconnects the first oil path 144 to or from the 
second and third oil paths 145 and 146. 
0095 Leakage holes 137a and 133a communicating with 
the working chambers 137 and 133 are defined and formed in 
the second clutch 70 and the fourth clutch 66, respectively. 
The oil supplied to the second clutch 70 and the fourth clutch 
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66 leaks from these leakage holes 137a and 133a to outside of 
the working chambers 137 and 133. The leaked oil scatters to 
follow rotation of the second and fourth clutches 70 and 66 
and is Supplied to the respective sliding units of the stepped 
automatic transmission 31 such as the gear pairs 83 to 86.90, 
91 and 96. 
0096 Operation performed by the stepped automatic 
transmission 31 will next be described with reference to 
FIGS 8 to 11. 

(0097. First, when the engine 30 starts, the crankshaft 34 
that is preferably integral with the input shaft 52 starts rotat 
ing. The inner clutch member 56 of the first clutch 55 rotates 
along with the input shaft 52. When the rotating speed of the 
input shaft 52 becomes equal to or higher than the first rotat 
ing speed, the first clutch 55 is engaged as shown in FIG. 8. 
When the first clutch 55 is engaged, the first transmission gear 
pair 86 rotates along with the outer clutch member 57 of the 
first clutch 55. The rotation of the input shaft 52 is thereby 
transmitted to the first rotating shaft 53. 
0098. The third gear 87 rotates along with the first rotating 
shaft 53. The first transfer gear pair 84 also rotates in accor 
dance with rotation of the first rotating shaft 53. The rotation 
of the first rotating shaft 53 is, therefore, transmitted to the 
second rotating shaft 54 via the first transfer gear pair 84. 
0099. The fifth gear 74 rotates along with the second rotat 
ing shaft 54. The second transfer gear pair 85 also rotates in 
accordance with rotation of the second rotating shaft 54. The 
rotation of the second rotating shaft 54 is, therefore, transmit 
ted to the third rotating shaft 64 via the second transfer gear 
pair 85. 
0100. The thirteenth gear 79 rotates along with the third 
rotating shaft 64. The third transfer gear pair 98 also rotates in 
accordance with rotation of the third rotating shaft 64. The 
rotation of the third rotating shaft 64 is, therefore, transmitted 
to the fourth rotating shaft 40 via the third transfer gear pair 
98. 

0101 The fifteenth gear 115 rotates along with the fourth 
rotating shaft 40. The fourth transfer gear pair 120 also rotates 
in accordance with rotation of the third rotating shaft 40. The 
rotation of the fourth rotating shaft 40 is, therefore, transmit 
ted to the output shaft 33 via the fourth transfer gear pair 120. 
0102. In this way, when the motorcycle 1 starts, that is, in 
a first gear speed of the motorcycle 1, rotation is transmitted 
from the input shaft 52 to the output shaft 33 via the first 
clutch 55, the first transmission gear pair 86, the first transfer 
gearpair 84, the second transfer gear pair 85, the third transfer 
gear pair 98 and the fourth transfer gear pair 120 as shown in 
FIG 8. 

0103) The tenth gear 65 rotates along with the first rotating 
shaft 53. Therefore, the tenth gear 65 also rotates along with 
both the third transmission gear pair 83 and the inner clutch 
member 60 of the third clutch 59 in the first gear speed. 
However, in the first gear speed, the third clutch 59 is disen 
gaged. Therefore, the rotation of the input shaft 52 is not 
transmitted to the first rotating shaft 53 via the third transmis 
sion gear pair 83. 
0104 Further, the eighth gear 77 and the twelfth gear 76 
rotate along with the third rotating shaft 64. Therefore, the 
eighth gear 77 and the twelfth gear 76 also rotate along with 
both the second transmission gear pair 91 and the fourth 
transmission gear pair 90 in the first gear speed. However, in 
the first speed, both the second clutch 70 and the fourth clutch 
66 are disengaged. Therefore, the rotation of the second rotat 
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ing shaft 54 is not transmitted to the third rotating shaft 64 via 
the second transmission gear pair 91 and the fourth transmis 
sion gear pair 90. 
0105. In the first speed, the tenth gear 65 also functioning 
as the third gear 87 rotates along with the first rotating shaft 
53. Therefore, the tenth gear 65 also rotates along with both 
the ninth gear 62 geared with the tenth gear 65 and the inner 
clutch member 60 of the third clutch 59. Therefore, if the 
rotating speed of the input shaft 52 increases, the rotating 
speed of the inner clutch member 60 of the third clutch 59 
increases accordingly. When the rotating speed of the input 
shaft 52 becomes equal to or higher than the second rotating 
speed higher than the first rotating speed, then the rotating 
speed of the inner clutch member 60 increases accordingly 
and, as shown in FIG. 9, the third clutch 59 is engaged. 
0106. In the present preferred embodiment, the gear ratio 
of the third transmission gear pair 83 is lower than that of the 
first transmission gear pair 86. The rotating speed of the tenth 
gear 65 is, therefore, higher than that of the second gear 63. As 
a result, the rotation is transmitted from the input shaft 52 to 
the first rotating shaft 53 via the third transmission gear pair 
83. However, the one-way rotation transmission mechanism 
96 prevents the rotation of the first rotating shaft 53 from 
being transmitted to the input shaft 52. 
0107 Torque from the first rotating shaft 53 to the output 
shaft 33 is transmitted via the first transfer gear pair 84, the 
second transfer gear pair 85, the third transfer gear pair 98 and 
the fourth transfer gear pair 120 similarly to the first gear 
speed. 
0108. In this way, in the second speed, the rotation is 
transmitted from the input shaft 52 to the output shaft 33 via 
the third clutch 59, the third transmission gear pair 83, the first 
transfer gear pair 84, the second transfer gear pair 85, the third 
transfer gear pair 98 and the fourth transfer gear pair 120 as 
shown in FIG. 9. 
0109. In the second speed, when a rotating speed of the 
crankshaft 34 that is preferably integral with the input shaft 52 
becomes higher than the second rotating speed and a vehicle 
speed becomes equal to or higher than a predetermined 
vehicle speed, the second clutch 70 is engaged as shown in 
FIG. 10. The gear ratio of the second transmission gear pair 
91 is lower than that of the second transfer gear pair 85. 
Therefore, a rotating speed of the eighth gear 77 of the second 
transmission gear pair 91 is higher than that of the sixth gear 
78 of the third transmission gear pair 83. Consequently, the 
rotation of the second rotating shaft 54 is transmitted to the 
third rotating shaft 64 via the second transmission gear pair 
91. However, the one-way rotation transmission mechanism 
93 prevents the rotation of the third rotating shaft 64 from 
being transmitted to the second rotating shaft 54. 
0110. Similarly to the first speed and the second speed, the 
rotation of the third rotating shaft 64 is transmitted to the 
output shaft 33 via the third transfer gear pair 98 and the 
fourth transfer gear pair 120. 
0111. In this way, in the third speed, the rotation is trans 
mitted from the input shaft 52 to the output shaft 33 via the 
third clutch 59, the third transmission gear pair 83, the first 
transmission gear pair 84, the second clutch 70, the second 
transmission gear pair 91, the third transfer gear pair 98 and 
the fourth transfer gear pair 120 as shown in FIG. 10. 
0112. In the third speed, when the rotating speed of the 
crankshaft 34 that is preferably integral with the input shaft 52 
becomes even higher and the vehicle speed becomes even 
higher, the hydraulic pressure switch valve 143 shown in FIG. 

Jun. 2, 2011 

7 is driven to make the fourth clutch 66 engaged and make the 
second clutch 77 disengaged. In this case, the gear ratio of the 
fourth transmission gear pair 90 is lower than that of the 
second transfer gearpair 85. Therefore, a rotating speed of the 
twelfth gear 76 becomes higher than that of the sixth gear 78 
of the second rotating shaft 85. As a result, rotation of the 
second rotating shaft 54 is transmitted to the third rotating 
shaft 64 via the fourth transmission pair 90. However, the 
one-way rotation transmission mechanism 93 prevents the 
rotation of the third rotating shaft 64 from being transmitted 
to the second rotating shaft 54. 
0113. Similarly to the first speed to third speed, the rota 
tion of the third rotating shaft 64 is transmitted to the output 
shaft 33 via the third transfer gear pair 98 and the fourth 
transfer gear pair 120. 
0114. In this way, in the fourth speed, the rotation is trans 
mitted from the input shaft 52 to the output shaft 33 via the 
third clutch 59, the third transmission gear pair 83, the first 
transfer gear pair 84, the fourth clutch 66, the fourth trans 
mission gear pair 90, the third transfer gear pair 98 and the 
fourth transfer gear pair 120 as shown in FIG. 11. 
0.115. As described above, in the present preferred 
embodiment, the motorcycle 1 preferably uses the stepped 
automatic transmission 31 including a plurality of transmis 
sion gear pairs 83, 86.91 and 92. As a result, as compared with 
using a belt drive automatic transmission, high durability of 
the motorcycle 1 can be realized. 
0116 For the stepped automatic transmission 31 including 
the plural transmission gear pairs 83, 86, 91 and 92, there is no 
need to introduce cooling air into the transmission chamber 
51. Therefore, there is no need to provide a ductor the like for 
introducing the cooling air into the transmission chamber 51. 
0117. Further, as shown in FIG. 2, in the motorcycle 1, the 
center axis 38a of the cylinder 38 extends obliquely upward 
and forwardly. The oil supplied to the cylinder body 37 and 
the cylinderhead 42 is thereby efficiently collected into the oil 
reservoir 99 via the cylinder 38. In addition, as shown in FIG. 
5, the bottom surface of the transmission chamber 51 in the 
front side portion 50c is located downward of the bottom 
surface of the transmission chamber 51 in the rear side portion 
50d. The oil supplied to the respective sliding units of the 
stepped automatic transmission 31 is thereby efficiently col 
lected into the oil reservoir 99 provided with the front side 
portion 50c. As a result, a necessary amount of oil is reduced. 
Further, the oil supplied to the respective sliding units of the 
engine 30 and the oil supplied to the respective sliding units of 
the stepped automatic transmission 31 are stored in the oil 
reservoir 99 in common. Therefore, as compared with an 
instance of separately providing an oil reservoir for the engine 
30 and that for the stepped automatic transmission 31, the 
amount of necessary oil is reduced. A capacity of the oil 
reservoir 99 can be consequently reduced, enabling a reduced 
height of the oil reservoir 99. Therefore, a height of the front 
side portion 50c of the stepped automatic transmission 31 can 
be reduced. 
0118. As can be seen, in the present preferred embodi 
ment, there is no need to provide the duct for introducing the 
cooling air and the height of the front side portion 50c of the 
stepped automatic transmission 31 can be reduced. It is, 
therefore, possible to secure a large space between the seat 14 
and the engine unit 20. As a result, the large storage space 11a 
shown in FIG. 2 can be secured. 
0119. In the present preferred embodiment, the common 
oil pump 140 supplies the oil to the respective sliding units of 
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the engine 30 and supplies the oil to those of the stepped 
automatic transmission 31. Therefore, as compared with an 
instance of separately providing an oil pump for the engine 30 
and that for the stepped automatic transmission31, the engine 
unit 20 can be reduced in size. It is, therefore, possible to 
secure the larger storage space 11a. 
0120 In the present preferred embodiment, as shown in 
FIG. 5, the engine bracket 21 serving as the attachment unit is 
provided forward of the shaft center C1 of the crankshaft 34. 
Therefore, a distance between the engine bracket 21 and the 
oil reservoir 99 is short. Therefore, an amount of swinging of 
the oil reservoir 99 when the engine unit 20 Swings relatively 
to the vehicle frame 10 can be reduced, enabling the oil 
reservoir 99 to be shallower. As a result, the height of the front 
side portion 50c of the stepped automatic transmission 31 can 
be further reduced. It is, therefore, possible to secure the 
larger storage space 11a. 
0121 Further, in the present preferred embodiment, as 
shown in FIG. 2, the engine bracket 21 is provided downward 
of the cylinder body 37. This can make the distance between 
the engine bracket 21 and the oil reservoir 99 particularly 
shorter. Therefore, the amount of swinging of the oil reservoir 
99 can be reduced, enabling the oil reservoir 99 to be shal 
lower. As a result, the height of the front side portion 50c of 
the stepped automatic transmission 31 can be further reduced. 
It is, therefore, possible to further enlarge the storage space 
11a. 

0122. In the present preferred embodiment, as shown in 
FIG. 5, the shaft center C3 of the second rotating shaft 54 on 
which the second and fourth clutches 70 and 66 are provided 
is not present on the plane P. Specifically, the shaft center C3 
is located upward of the plane P.Therefore, as compared with, 
for example, an instance in which the shaft center C3 is 
located on the plane P, the second rotating shaft 54 and the 
second and fourth clutches 70 and 66 can be arranged for 
ward. Mass of the stepped automatic transmission 31 can be 
thus concentrated on the front side. This can reduce an 
amount of Swinging at center of gravity of the stepped auto 
matic transmission 31, enabling the oil reservoir 99 to be 
shallower. As a result, the height of the front side portion 50c 
of the stepped automatic transmission 31 can be further 
reduced. It is, therefore, possible to further enlarge the storage 
space 11a. 

Second Preferred Embodiment 

0123. In the first preferred embodiment, description has 
been be given of the instance in which the power is preferably 
transmitted between the input shaft 52 and the output shaft 33 
only by a plurality of gear pairs. However, the power may be 
transmitted between the input shaft 52 and the output shaft 33 
by a power transmission mechanism other than the gear pairs. 
For example, a chain may be used for power transmission on 
at least a portion of the power transmission path between the 
input shaft 52 and the output shaft 33. 
0.124. As shown in FIG. 12, for example, a chain 121 may 
be used as a portion of the second power transmission mecha 
nism 27. Specifically, in an example shown in FIG. 12, the 
chain 121 is wound around a fifteenth gear 115 and a seven 
teenth gear 117. The fifth rotating shaft 41 and the sixteenth 
gear 116 shown in FIG. 6 will be thus unnecessary. This can 
reduce the number of components of the transmission. 
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0.125. Alternatively, the power may be transmitted 
between the input shaft 52 and one of the first to fifth rotating 
shafts 53, 54, 64, 40 and 41 by a chain. 

Modifications of Preferred Embodiments 

I0126. In the preferred embodiments described above, an 
arrangement in which the internal space of the cover member 
11 is preferably used as the storage space 11a has been 
described. However, the internal space of the cover member 
11 may be used as a space other than the storage space. The 
internal space of the cover member 11 may be used, for 
example, as an arrangement space for electric components or 
a fuel tank. 

I0127. In the first preferred embodiment described above, 
the arrangement in which the shaft center C3 of the second 
rotating shaft 54 is preferably located upward of the plane P 
has been described. However, the present invention is not 
limited to this arrangement. For example, the shaft center C3 
may be located downward of the plane P. 
I0128. In the preferred embodiments described above, the 
four-gear speed stepped automatic transmission 31 has been 
described as an example of the preferred embodiments for 
carrying out the present invention. However, the present 
invention is not limited to this. For example, the stepped 
automatic transmission 31 may be a five or more-gear speed 
transmission. In that case, two more rotating shafts may be 
provided between the third rotating shaft 64 and the output 
shaft 33 and additional clutches and transmission gear pairs 
may be provided with the two shafts. 
I0129. Further, the stepped automatic transmission 31 may 
be, for example, a three-gear speed transmission. Specifi 
cally, if the three-gear speed transmission is provided, the 
transmission may be constituted not to provide the fourth 
clutch 66 and the second transmission gear pair 91 of the 
stepped automatic transmission 31 shown in FIG. 6. 
0.130. Furthermore, the stepped automatic transmission 31 
may be, for example, a two gear-speed transmission. Specifi 
cally, if the two-gear speed transmission is constituted, the 
transmission may be constituted not to provide the third 
clutch 59, the fourth transmission gear pair 90, the one-way 
rotation transmission mechanism.96, the fourth clutch 66 and 
the second transmission gear pair 91 of the stepped automatic 
transmission 31 shown in FIG. 6. 

I0131. In the preferred embodiments described above, the 
instance in which the engine 30 preferably is a single cylinder 
engine has been described. However, in the present invention, 
the engine 30 is not limited to the single cylinder engine. The 
engine 30 may be, for example, a multi-cylinder engine Such 
as a two-cylinder engine. 
0.132. In the preferred embodiments described above, the 
instance in which the gear pairs preferably are directly geared 
with one another has been described. However, the present 
invention is not limited to this instance. The gear pairs may be 
geared with one another indirectly via separately provided 
gearS. 

0.133 While preferred embodiments of the present inven 
tion have been described above, it is to be understood that 
variations and modifications will be apparent to those skilled 
in the art without departing the scope and spirit of the present 
invention. The scope of the present invention, therefore, is to 
be determined solely by the following claims. 
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1-6. (canceled) 
7. A motorcycle comprising: 
a body frame; 
an engine unit Suspended from the body frame, and includ 

ing an engine and a stepped automatic transmission; 
a driving wheel which is driven by the engine unit; 
a seat attached to the body frame so that at least a portion of 

the seat is located above the engine unit; and 
a cover member attached to the body frame, at least a 

portion of the cover member defining and forming an 
internal space located between the seat and the engine 
unit; wherein 

the engine includes: 
a crankcase; 
a crank chamber defined and formed in the crankcase; 
a crankshaft housed in the crank chamber, and 
a cylinder body connected to the crankcase, a cylinder 

provided in the cylinder body, a center axis of the 
cylinder extending obliquely upward from the crank 
case and forwardly; and 

the stepped automatic transmission includes: 
a transmission case arranged so that afront portion of the 

transmission case is adjacent to the crankcase in a 
vehicle width direction; 

a transmission chamber defined and formed in the trans 
mission case; 
an input shaft arranged in the transmission chamber Such 

that rotation of the crankcase is transmitted to the 
input shaft; 

an output shaft arranged rearward of the input shaft in 
the transmission chamber, the driving wheel being 
attached to the output shaft; and 

a plurality of gear pairs arranged in the transmission 
chamber to transmit rotation of the input shaft to the 
output shaft, the plurality of gear pairs differing in a 
reduction ratio from one another; wherein 

an oil reservoir is provided in each of a bottom of the 
crank chamber and a bottom of a portion of the trans 
mission chamber located in the front portion of the 
transmission case, oil being Supplied to each sliding 
unit of the engine and to the plurality of gear pairs and 
being stored in the oil reservoir; 
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a communication path, which communicates the oil res 
ervoir provided in the crankcase with the oil reservoir 
provided in the transmission case, is located in the 
crankcase and the transmission case; and 

a bottom Surface of the transmission chamber in a por 
tion in which portion of the oil reservoir is provided is 
located downward of the bottom surface of the trans 
mission chamber in the portion rearward of the oil 
reservoir. 

8. The motorcycle according to claim 7, further comprising 
an oil pump arranged to Supply the oil stored in the oil reser 
Voir to each sliding unit of the engine and the plurality of gear 
pairs. 

9. The motorcycle according to claim 7, wherein the crank 
case includes an attachment unit pivotally attached to the 
body frame. 

10. The motorcycle according to claim 7, wherein at least 
one of the crankcase and the transmission case is provided 
forward of a shaft center of the crankshaft and includes an 
attachment unit pivotally attached to the body frame. 

11. The motorcycle according to claim 10, wherein the 
attachment unit is located downward of the cylinder body. 

12. The motorcycle according to claim 7, wherein the 
stepped automatic transmission further includes: 

an intermediate shaft arranged on a power transmission 
path between the input shaft and the output shaft; and 

a clutch provided with the intermediate shaft and engaged 
and disengaged according to a rotating speed of the 
intermediate shaft; wherein 

the plurality of gear pairs each includes: 
a first gear pair arranged to transmit rotation of the 

intermediate shaft to the output shaft while the clutch 
is disengaged; and 

a second gear pair which has a different reduction ratio 
from a reduction ratio of the first gear pair, and trans 
mits the rotation of the intermediate shaft to the output 
shaft when the clutch is engaged; wherein 

a shaft center of the intermediate shaft is located upward 
or downward of a plane including a shaft center of the 
input shaft and a shaft center of the output shaft. 
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